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Abstract The moth species eaten by bats were examined at two study sites by collecting 
discarded wings below roosts of bats. Significant differences in bats’ preference in the size of 
moth were found at these two study sites. Several wings of Amphipyra species aestivating at 
the bat resting sites were contained in the collecting samples. 
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Introduction 


Food habits of bats are able to be determined by analyzing discarded insect wings below 
their roosts, and there are several reports in regard to moths eaten by bats (Kuramoto, 
1972; Tomizawa, 1984, 1990; Kurata, 1990; Sample & Whitmore, 1993; Brooke, 1994). 
In this paper the authors compile a list of moths eaten by bats at two sites where 
different composition of bat species was recognized. The senior author is interested in 
biology of Amphipyra species and wishes to know whether Amphipyra species are 
included among baits of bats. Therefore, investigation was also focused on the moth 
species aestivating at the same places at bats’ roosts such as crevice of dead trees, caves 
of lime stone and panels of buildings. 


Materials and methods 


Study sites and environmental conditions 


Materials were collected from two investigating sites, one at the Norikura Heights 
(altitude 1,450 m, 36°67’N, 137°37’E), Nagano Pref. and the other at Ichinose, Shiramine- 
mura (altitude 830 m, 36°10’N, 136°37’E), Ishikawa Pref. The study site of the Norikura 
Heights is a predominant white birch forest near a large pasture with planted larch trees, 
and five species of bats were recognized: Eptesicus japonensis Imaizumi, Myotis ikonni- 
kovi Ognev, Myotis frater Allen, Plecotus auritus (Linnaeus) and Rhinolophus cornutus 
Temminck. Among them E. japonensis was most dominant and nearly 200 individuals 
were counted in August 1993 (Fig. 1). The study site of Ichinose is surrounded by native 
forest of Fagus crenata and three species of bats were recognized: Rhinolophus fer- 
rumequinum (Schreber), Myotis pruinosus Yoshiyuki and Myotis frater Allen. Among 
them R. ferrumequinum was mainly observed (Fig. 2). 


The investigations were carried out at the Norikura Heights from June 1992 to October 
1993, and at Ichinose on October 10th, 1992 and July 29th, October 10th, 1993. Discarded 
wings were collected from nocturnal roosts in building that were used exclusively by bats 
(Fig. 3). The samples collected were put between two slide glasses and its forewing 
length was measured. Moths’ wings collected were in various conditions from nearly 
perfect ones to those losing scales. Some of them were failed to identify due to heavy 
damage. It is also likely that the degree of damage is greater than reported because 
partial fragments dropped beneath roosts were often removed by ants and strong wind. 
The identification of moths were based on Inoue e£ al. (1982). 
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Eptesicus jabonensis Imaizumi at the Norikura Heights. 
Rhinolophus ferrumequinum (Schreber) at Ichinose. 


Table 1 shows the species and number of wings collected at the Norikura Heights. 


Table 2 shows main species eaten by bats. 
identified. Small moths with forewing length 19.3 土 6.53 («+S. D.) mm were predomi- 


nant. 


shows main species. 


Total 114 species of 8 families were 


Table 3 shows the species and number of wings collected at Ichinose and table 4 
Moths of 42 species out of 10 families were identified. Larger 


moths with forewing length 47.3+15.56 (x- S.D.) mm occupied a greater proportion. 
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Fig. 4. Forewing length of moths eaten by bats. 





Fig.5. Wings of aestivating moths, Amphipyra species, collected at bat roosting sites. 
The difference in size of moths eaten by bats was found between two study sites. 


Discussion 


1. Relationship between moth size and bat size 


Bats at the Norikura Heights were smaller than those at Ichinose. Forearm lengths of 
resting bats were estimated from 33mm (M. tkonnikovi) to 45mm (P. auritus) at the 
Norikura Heights and from 36 mm (M. pruinosus) to 65 mm (R. ferrumequinum) at 
Ichinose. Clear differences were recognized for moth size at two study sites (Fig. 4). 
Barclay and Brigham (1991) speculated that large bats cannot maneuver with sufficient 
speed to catch small insects and, therefore, are restricted to catching large insects. The 
individuals of R. ferrumequinum weigh 17-35 g and are larger than most of other 
insectivorous bats, which weigh about 10 g (Abe et al., 1994). This study showed large 
bats, R. ferrumequinum, caught from larger moths such as Saturniidae and Sphingidae 
to smaller moths (maximum of forewing length 81.6 mm in Antheraea yamamai). 
Whereas small bats, E. japonensis, caught smaller moths (maximum of forewing length 
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Table 1. Moths eaten by bats at the Norikura Heights. 








Families/Species Number of wings Families/Species Number of wings 

Limacodidae Cepphis advenaria 2 
Parasa sinica 1 Ourapteryx japonica 3 
Pyralidae Ourapteryx obtusicauda 11 
Chrysoteuchia distinctella 2 Tristrophis veneris 1 
Evergestis forficalis 1 Notodontidae 

Lygropia verburit 1 Neostauropus basalis 1 
Palpita nigropunctalis 22 Neopheosia fasciata 1 
Pseudebulea fentoni 1 Leucodonta bicoloria 2 
Microstega jessica 1 Lymantriidae 

Lista ficki 3 Lymantria monacha 1 
Drepanidae Arctiidae 

Auzata superba 3 Eilema aegrota 2 
Oreta pulchripes 2 Lithosia quadva 1 
Geometridae Miltochrista miniata 1 
Aracima muscosa Miltochrista striata 5 
Jodis argutaria Spilarctia seriatopunctata 1 
Dithecodes erasa Spilosoma punctaria 1 


Scopula duplinupta 
Idaea biselata 

Idaea effusaria 
Xanthorhoe abraxina 
Hydriomena impluviata 
Photoscotosia lucicolens 
Eucosmabraxas evanescens 
Solitanea defricata 
Laciniodes denigratus 
Chloroclystis excisa 
Lomographa bimaculata 
Lomographa temerata 
Lomographa subspersata 
Taeniophora unio 
Lampvrocabera candidaria 
Cabera exanthemata 
Cabera purus 
Parabapta clarissa 
Euchristophia cumulata 
Synegia hadassa 
Crypsicometa incertaria 
Bupalus vestalis 
Arichanna tetrica 
Arichanna albomacularia 
Apocleora rimosa 

Alcis medialbifera 
Alcis picata 
Deileptenia ribeata 
Hypomecis roboraria 
Microcalicha sordida 
Calicha ornataria 
Paradarisa consonaria 
Heterarmia charon 
Ectropis crepuscularia 
Protalcis concinnata 
Agriopis dira 

Amraica superans 
Angerona nigrisparsa 
Epholca arenosa 
Ennomos autumnaria 
Odontopera bidentata 
Odontopera arida 
Xerodes rufescentaria 
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Noctuidae 

Moma albium 
Diarsia deparca 
Diarsia brunnea 
Diarsia ruficauda 
Xestia c- nigrum 
Xestia ditrapezium 
Xestia efflorescens 
Anaplectoides prasina 
Polia nebulosa 
Mamestra brassicae 
Orthosia lizetta 
Orthosia paromoea 
Orthosia angustipennis 
Mythimna divergens 
Conistra grisescens 
Apamea aquila 
Apamea lateritia 
Apamea scolopacina 
Trachea tokiensis 
Amphipyra pyramidea 
Amphipyra erebina 
Amphipyra schrenckii 
Enargia paleacea 
Cosmia trapezina 
Cosmia moderata 
Chytonix subalbonotata 
Kerala decipiens 
Polychrysia splendida 
Catocala electa 
Catocala dula 
Catocala nivea 
Catocala fulminea 
Catocala agitatrix 
Othreis fullonia 
Sypnoides fumosa 
Sypnoides hercules 
Latirostrum bisacutum 
Paracolax tristalis 
Paracolax trilinealis 
Zanclognatha griselda 
Zanclognatha fumosa 
Zanclognatha subgriselda 
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Agaraeus parvus Zanclognatha_triplex 


NII-! 





Electronic Library Service 


The Lepidopterological Society of Japan 


Moth Eaten by Different Kinds of Bats at Two Sites 205 


Table 2. Main moths eaten by bats at the Norikura Heights 





No. of No. of 


Date Samples “Species Main species of moths 
1992. Jun. 13 3 2 
Jun. 27 4 4 
Jul. 4 5 4 
Jul. 12 28 15 Lomographa subspersata, Cabera exanthemata 
Jul. 18 1 
Jul. 23 5 4 
Jul. 24 1 1 
Jul. 30 42 23 Xanthorhoe abraxina, Lomographa temerata 
Aug. 18 15 
Aug. 19 5 3 
Aug. 29 29 14 Miltochrista miniata 
Sep. 6 22 11 Palpita nigropunctalis, Alcis medialbifera 
Oct. 2 28 9 Synegia hadassa, Enargia paleacea, Catocala agitatrix 
1993. Jun. 6 6 6 
Jun. 12 24 10 Diarsia ruficauda, Xestia c-nigrum 
Jun. 20 25 11 Palpita nigropunctalis, Ourapteryx obtusicauda, Diarsia ruficauda 
Jun. 27 31 17 Ourapteryx obtusicauda, Miltochrista striata, Zanclognatha triplex 
Jul. 4 3 3 
Jul. 10 37 13 Lomographa subspersata 
Jul. 11 2 2 
Jul. 12 1 1 
Jul. 14 1 1 
Jul. 18 33 14 Palpita nigropunctalis, Jodis argutaria, Synegia hadassa 
Aug. 3 109 32 Palpita nigropunctalis, Synegia hadassa, Deileptenia ribeata, Polia 
nebulosa, Mythimna divergens, Sypnoides hercules 
Aug. 11 63 19 Mythimna divergens, Catocala agitatrix, Sypnoides hercules 
Aug. 20 59 20 Synegia hadassa, Deileptenta ribeata, Sypnoides hercules 
Aug. 27 10 9 
Sep. 5 37 16 Synegia hadassa, Enargia paleacea, Amphipyra pyramidea, Catocala 
nivea 
Sep. 12 73 13 Synegia hadassa, Enargia paleacea, Catocala dula, Catocala nivea 


702 





42.4 mm in Catocala nivea). Itis known that R. ferrumequinum uses the uropatagium to 
catch the preys. Therefore it is thought to be effective to catch various size moths. 


2. Containing the aestivating species, Amphipyra moths, in the bats’ bait 


Some moths are known to aestivate in the cave of lime stone, such as Triphosa sericata 
(Butler), Apamea sodalis (Butler), Goniocraspidum pryeri (Leech), Hypena tristalis Lederer 
(Ichihashi et al., 1984). Amphipyra moths, A. pyramidea, A. monolitha, A. livida, A. 
tripartita, A. schrenckii, A. erebina, A. sp. (= subrigua auct.), aestivate in the crevice of 
dead trees and on the panels of buildings (Yamashita, 1964; Tsugane, 1975; Oku and 
Kobayashi, 1978 ; Funakoshi, 1985). These moths were spending from early summer to 
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Table 3. Moths eaten by bats at Ichinose 


Families/Species 


Cossidae 

Zeuzera multistrigata 
Drepanidae 

Auzata superba 
Geometridae 
Tanaorhinus reciprocata 
Ennomos autumnaria 
Odontopera aurata 
Lasiocampidae 
Euthrix potatoria 
Odonestis bruni 
Dendrolimus superans 
Kunugia undans 
Eupterotidae 

Apha aequalis 
Saturniidae 

Antheraea yamamai 
Rhodinia jankowskii 
Saturnia japonica 
Saturnia jonasit 
Actias gnoma 
Sphingidae 

Dolbina tancret 
Clanis bilineata 
Marumba gaschkewitschii 


Number of wings 


10 


71 
56 
41 
124 


co の me m 


Families/Species 


Marumba sperchius 
Callambulyx tatarinovii 
Smerinthus planus 
Phyllosphingia dissimilis 
Ampelophaga rubiginosa 
Acosmeryx naga 
Theretra nessus 
Theretra japonica 
Notodontidae 

Rabtala cristata 
Pheosiopsis cinerea 
Lymantriidae 

Euproctis staudingeri 
Noctuidae 

Xestia efflorescens 
Anaplectoides virens 
Daseochaeta viridis 
Mniotype melanodonta 
Gortyna fortis 
Amphipyra pyramidea 
Cosmia trapezina 
Catocala fraxini 
Catocala electa 
Catocala nubila 
Catocala patala 


Number of wings 
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Sypnoides hercules 


. Main moths eaten by bats at Ichinose 


Table 4 
No. of No. of 
Date Samples Species 
1992. Oct. 10 130 16 
1993. Jul. 29 26 12 
Oct. 10 272 33 
428 


autumn at the same sites of bats’ roosts. 


Main species of moths 





Dendrolimus superans, Kunugia undans, Antheraea yamamai, 
Rhodinia jankowskti, Saturnia jonasii, Catocala nubila 


Actias gnoma, Clanis bilineata 


Kunugia undans, Antheraea yamamai, Rhodinia jankowskii, Satur- 
nia japonica, Saturnia jonasit, Actias gnoma, Catocala nubila, 
Catocala fraxini, Catocala patala 














Kurata (1990) showed that the aestivating moth in the cave, G. pryeri, was not found in 
the bait of R. ferrumequinum, whereas Amphipyra moths were present in the bats’ bait 


(Tomisawa, 1990; Sample & Whitmore, 1993). 


In this investigation, A. pyvamidea, A. 


erebina and A. schrenckii were contained in the bats’ bait at the Norikura Heights, and 


A. pyramidea in the bait at Ichinose (Fig. 5). 
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Table 5. Record of aestivating moths eaten by bats 


Moth species Bat species Date Study site References 
A. pyramidalis P. townsendii 1984 West Virginia Sample & Whitmore 
A. pyramidea R. ferrumequinum 1988. Oct. 10 Ichinose Tomisawa 
R. ferrumequinum 1992. Oct. 10 Ichinose 
E. japonensis 1993. Sep. 5 Norikura Heights 
A. erebina E. japonensis 1993. Aug. 27 Norikura Heights 
A. schrenckii R. ferrumequinum 1988. Oct. 10 Ichinose Tomisawa 
E. japonensis 1993. Sep. 5 Norikura Heights 


was among all the baits and these samples were collected from late summer to autumn. 
Aestivating period in A. erebina finished in late summer and the other species in autumn. 
It is suggested that the moths of Amphipyra were caught by bats after aestivating period 
was completed. 
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摘 要 
2 調査 点 で 異な っ た コウ モリ に だ 捕食 され た Amphipyra ZEREA (船越 進 太郎 ・ 山 本 輝 正 ) 


1992 年 お よび 1993 年 , 6 月 か ら 10 月 に か け て , 長野 県 乗鞍 高原 GR 13737, 北緯 36060, 標高 
1,450 m) お よび 石川 県 白峰 村 市 ノ 瀬 R 13637, 北緯 36*10*, 標高 830 m) の 登山 セン ター な ど 
の 建物 の 下 で コウ モリ に 食 き され た 賊 の 交 を 集め , 同定 する と と も に 前 政長 を 測定 し た . 


乗鞍 高原 の 建物 の 天井 部 分 は クビ ワ コ ウ モリ Eptesicus japonensis, ヒメ ホオ ヒゲ コウ モリ Myotis 
tkonnikovi, ウツ サギ コウ モリ Plecotus auritus, コキ ク ガ シラ コウ モリ Rhinolophus cornutus, AT 
ヤ コ ウ モリ Myotis frater が 夜 問 休憩 場所 と し て 使用 し て お ぉ おり, 中 で も クビ ワ コ ウ モリ が 多く , 時 に 
は 200 頭 を 数 を た . ここ で は 餌 と な っ た 8 科 114 種 の 峨 を 同定 し た が , 小型 の 種 が 多く , RACHA 
体 も 含め 前 次 長 は 19.3 土 6.53 (x£S. D) mm で あっ た . これ に 対し , 市 ノ 瀬 の 建物 天井 部 分 に は 主 
と し て キク ガシラ コウ モリ Rhinolophus ferrumequinum が 多く , わずか に カ グ ヤ コウ モリ が 含ま 
れ て いた . ここ で は 10 科 42 BOMBA LED, ヤマ マユ ガ 科 , スズ メガ 科 な どの 大 型 種 が 多く 
含ま れ て いた . MARZ 47.3 土 15.56 (+S. D.) mm T, 乗鞍 高原 の も の と は 大 き な 差 が あっ た . 


乗鞍 高原 で 見 らん る コウ モリ は 小型 種 が 多く (前 腕 長 33-45 mm; 優 占 種 ク ビワ コウ モリ 38-43 
mm), 市 ノ 瀬 で 見 られ る コウ モリ は それ より 大 型 種 が 多かっ た (前 腕 長 36-65 mm : 優 占 種 キ ク ガ 
シラ コウ モリ 56-65 mm). 


昆虫 食 の コウ モリ の 中 で キク ガシラ コウ モリ は 他 の 種 よ り 大 型 で あり , KHOM (前 次 長 の 最大 は 
81.6 mm の ヤマ マユ) か ら 小 型 の 賊 まで を 捕っ て いた . これ に 対し , クビ ワウ コウ モリ は 小型 種 で あ 
り , より 小さ な 旧 (前 次 長 の 最大 は 42.4 mm の シロ シタ バ ) を 捕っ て いた だ た. キク ガシラ コウ モリ は 
餌 を 捕まえ る と き 服 間 膜 ( 足 の 間 の 膜 ) を 使用 する こと が 知ら れる . その た め , 大 型 種 か ら 小 型 種 
まで さま ざま な 大 き さ の 餌 を 効率 よく 捕っ て いる の か も 知れ な い . 


また, コウ モリ の 休憩 場所 で 夏 眠 する Amphipyra 属 の シマ カラ ス ヨ ト ウツ A. pyramidea, オオ ウス 
ヅ グマ カラ ス ヨ ト ウツ A. erebina, ツマ ジロ カラ スコ ヨ ト ウ ツ A. schrenckii が コウ モリ の 餌 の 中 に 含ま れ 
て いた が , 資料 の 収集 し た 日 時 か ら 夏 眠 が 終了 し て , 夏 有 過 場 所 を 離れ た 個体 で ある と 推測 され だ た. 
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